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Many of the figures that follow were taken from the 
NANOOS Climatology app, reachable from 
http:// nvs.nanoos.org.  Thanks to the NANOOS DMAC 
group, including Craig Risien, Jonathan Allan, Troy Tanner, 
with contributions from Emilio Mayorga, Jan Newton, 
Charles Seaton, Amy Sprenger, and Rachel Wold.

http://nvs.nanoos.org


Basin-Scale View of SST Anomalies, 2013-2015
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SST Anomaly, Basin, 2014
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SST Anomaly, Basin, 2015



Large-scale development of the temperature anomalies (blob & ENSO)

anomaly from early 2013 intensifies in May-Aug, covers larger region
fades in fall 2013 but returns in Nov/Dec 2013
waxes in early 2014, moves closer to shore in spring
May-June 2014, ENSO warming in equatorial eastern Pac and up Baja

intensifies in PNW and subarctic NW Pac.   Stronger along US West coast,
but weak in central Cal

ENSO fades in summer, weak echo in fall 2014
Warm US West Coast in early 2015, spring warm waters intensify of PNW and 

soCal/Baja, through fall2015
ENSO reappears in spring 2015, intensifies greatly over summer and fall



Basin-Scale View of SSH Anomalies, 2013-2015
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SSH Seasonal Cycle, Aviso
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SSH Anomaly, Basin, 2013
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SSH Anomaly, Basin, 2015



Large-Scale SSH:

²ƘŜǊŜΩǎ ǘƘŜ .ƭƻōΚ
not strong in SSH?
anomaly shallow?

ENSO appears more clearly earlier in 2014 in SSH 
than in SST



Coastal Scales



Coastal Scales:   Buoy SSTs



NDBC buoys in OR/WA 
with Sea Surface 
Temperature (SST)



SST, 2014-2015, Buoy 46005  (far offshore WA)
300 nm west of Aberdeen, WA  (45.96N, 131.00 W)

2014 2015



SST, 2014-2015, Buoy 46002, (far offshore OR)
275 nm west of Coos Bay, OR (42.6N, 130.5 W)

2014 2015



SST, 2014-2015, Buoy 46089  (off slope)
85 nm west of Tillamook, OR (45.9N, 125.8 W)

2014 2015



SST, 2014-2015, Buoy 46041  (coastal WA)
45 nm west of Aberdeen, WA  (47.4N, 124.7 W)

2014 2015



SST, 2014-2015, Buoy 46029  (coastal)
20 nm west of Columbia River  (46.2N, 124.5 W)

2014 2015



SST, 2014-2015, Buoy 46050  (coastal)
20 nm west of Newport, OR (44.7N, 124.5 W)

2014 2015



SST, 2014-2015, Buoy 46015  (coastal)
15 nm offshore near Cape Blanco, OR (42.8N, 124.8 W)

2014 2015



SST, 2014-2015, Buoy 46027  (coastal)
8 nm west of Crescent City, CA (41.9 N, 124.4 W)

2014 2015



Coastal Scales:SSHA from Tide Gauges

Measured coastal sea level at tide gauge
/ƻǊǊŜŎǘ ŦƻǊ ŀǘƳƻǎǇƘŜǊƛŎ ǇǊŜǎǎǳǊŜ άƛƴǾŜǊǘŜŘ 
ōŀǊƻƳŜǘŜǊέ
Remove tides and seasonal cycle
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Rise in coastal sea level winter 2014, similar to rise in ENSO spring of 1997, but 
recent event is more persistent.

Coherent disturbances along coast, some travel at coastal wave speeds, others 
considerably faster.



Non-Seasonal AlongtrackAltimeter Anomalies of SSH in the 100 km Next to the Coast (color) vs
Poleward(Downwelling-Favorable) Wind Stress (lines)

Anomalies of Median Coastal SSH (Altimeter) and CDI (NCEP)
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During April -June 2014, high SSH spread from the Equator to the tip of 
Baja California, as it did during May -August 1997.

Strub



Non-Seasonal Cross-track Altimeter Velocities ~100 km from the Coast (color) vs
Poleward(Downwelling-Favorable) Wind Stress (lines)

1997 1998 2014 2015
Poleward flow developed during April 2014 from Central America to 
Baja California.   During 2014 -15, however, poleward flow is never as 
meridionally coherent and strong as in 1997 -98.

V from Mean Coastal SSH (Altimeter) and CDI (NCEP) / Seasons Removed
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Global Sea Level Rise ɀChanging Patterns in the Pacific?

The pattern on the right shows the 20 -year (10/1992 ɀ11/2012) trend values for sea 
level rise (-10 through +10 mm/year). On the left is the global average rise of ~3.3 
mm/year. Off the U.S. West Coast (USWC), the values have been near zero, compared to 
5-10 in the western Tropical Pacific. If the rise in sea level has been minimized along 
the USWC by the large scale circulation with decadal time scales (the PDO?), then when 
that circulation relaxes or reverses, the USWC will experience a rapid increase of 10 -20 
cm. If the warm anomaly or other recent data present evidence of this type of large -
scale change in North Pacific Circulation, it represents a potential increase in sea level, 
inundation and erosion along the USWC.

Strub



Coastal Scales:   Wind Forcing as Coastal 
Upwelling Index (offshore transport per 100m 
alongcoast, estimated by PFEG from FNMOC).   

Upwelling or downwelling?  
Timing?
Variation alongshore?



Stronger upwelling

Stronger downwelling




